Catecholamines released from cerebral cortex in the cat; decrease during sensory stimulation.
In an attempt to determine the functional role of catecholamine (CA) nerve terminals in cerebral cortex the release of endogenous norepinephrine (NE) and dopamine (DA) into superfusates from visual and somatosensory cortex of the cat have been measured by a sensitive radiometric enzymatic assay based on the methylation of CA by catechol-O-methyltransferase (COMT) in the presence of a [3H]-methyl donor and followed by resolution of 3H derivatives through a series of organic extractions. In the flaxedilized animal maintained under local anaesthesia with artificial respiration the concentration of CA measured in 30-min superfusates was fairly constant in a given experiment under basal conditions without sensory stimulation, but varied widely from one experiment to another. Variations in NE were often independent of those for DA. For visual cortex the average basal release of NE in experiments was 20.09 +/- 3.64 pg/min/sq.cm while the average for DA was 34.01 +/- 7.62 pg/min/sq.cm. In all experiments intermittent visual stimulation (15/sec) produced a significant reduction in release rate averaging about 42% for NE and 64% for DA in visual cortex. The reduction was relatively non-specific since visual or somatic sensory stimulation produced a decrease in release from both visual and somatic sensory cortical areas. Since it has been shown that there is a relatively non-specific increase in acetylcholine (ACh) release from sensory cortex during stimulation, it is proposed that ACh may regulate CA release at presynaptic CA terminals in the cortex as it does in the periphery. A marked increase in CA release observed on perfusing with nicotine or atropine is consistent with this hypothesis.